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(57)Abstract: 

PURPOSE: To prevent the damage of a hollow yarn and 
to perform effective backwashing, by a method wherein 
hollow yarns are arranged so that the length of each of 
the hollow yarns between both adhesive filling parts is so 
excessive as to satisfy a specific condition with respect 
to the interval between both adhesive filling parts. 
CONSTITUTION: In a hollow yarn membrane filter 2, the 
length L1 of each of the hollow yarns 2a arranged in a 
slightly loosened state between upper and lower end 
adhesive filling parts 6 is set so that an excessive length 
AL satisfies the relation 0.01 SAL/L1 £0.04 (wherein A 
L=L1-L2) with respect to the distance L2 between both 
adhesive filling parts 6. By this method, the whirling-up of 
the hollow yarns 2a at the time of backwashing and the 

accompanying entanglement, bending or breakage can be prevented and, since the hollow 
yarns 2a are shaken properly, effective backwashing can be performed. Further, a solid 
component released at the time of backwashing is not accumulated in the hollow yarn 
membrane filter 2. Furthermore, a liquid effectively flows around the hollow yarns 2a 
positioned at a central part at the time of filtering. 
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Spec ifioaOoo 

1. Title of the Invention 

Hollow yam membrane finer 

2. Claims 

InmecofitmofabollowYamm 
hollow yarn are bundled, filfing and securing with boodiroj agent arc performed in such a 
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way that both bandied ends opca. a bundle securing member is installed and secured si 
the outer ciimmfcrcncc of the bonding agent filling section* filled with the aforesaid 
bonding agent, snd the aforesaid bonding agent filling sections at both ends are connecled 
across a specified length; s hoDow yarn membrane fitter dnuactcrized in that the length 
(LI) of the hollow yam between the aforesaid two hooding agent filling sectioos is set in 
that there is a specified excess length (AL) with respect to the gap (L2) between the 
aforesaid two bonding sgent filling sections, and thb excess length (AL) satisfies the 
following conditions* 

0.01 £ (AL/L1) 5 0.04 

where, 

LI: The length of the hollow yam arranged between the two bonding agent filling 
sections 

L2: The gap between the two bonding agent filling sections 
AL:(L1-U) 

3. Detailed Explanation of the Invention 

Objective of the Invention 

larurtrielfieM of Usage 

The present inventioo relates to a hallow yam membrane filter used in water 
treatment appsraniscs in various types of plants with the objective of separating and 
eliminating solid portions in the liquid to be treated. 

CoaveattonalArt 

In general, the hollow yam is a nambrane of hollow cylindriedfi 
small holes on ha surface and whose C4rtr* diameter is approximately 03-3 mm. 
Therefore^ it lias betsafits tatb^ 

resistanco is good. A filter is formed by bundling many pieces of the hollow yarn and 
hardening both end* with resin, which u a bonding agent. This hollow yarn membrane 
fiher is used as a filtration device for water treatment apparatuses. 

The structure of tms type of hollow yam nxmbrnne hUfration device will be 
explained below while referring to Figure 5. Figure S is a cross-aoctional diagram of a 
rjoOowyamnxmnbrane filtration device, where callout I m the (ba^ram U the container 
mamuiu^TVintcsirjrofthw 

diaphragm 3, where the lower space is a 6ltrattoo chamber la, and the upper spnee is a 
processing fluid chamber IK The hollow yam rncmbrano filter 2 i* hanging down from 
the aforesaid diaphragm 3 within the aforesaid fUtratio© chamber I a The aforesaid 

USF 093061 
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hollow vara membrane filter 2 has a structure whereby multiple pieces of hollow yam 2a 
■ic bundled at tho outer eveumference of a «q^meml>Br4,*i»dlhekiw«Mid l«m 
ends are xcwrf by bowling H^fillm^ 

members 7 are installed and secured from foe outer dicuntfaenees thereof. Also, m tbe 

annsntussltowomFigiirel.meh^ 

carfaunuwUcoooeetedbt^ 

the diagram is tbe connecting tube which ia used when this ia dona. A fluid supply Ptpc 
10 which connect, with the filtration chamber la b cc^eeted *> **. ^^.f^^ 
.foetid container n«m unitl while a processing ^^^fT}}^^^ 
with tho processus fluid chamber lb is connected to the upoereaAAsh^ffvaJve I2ta 
pcrftionedTfont^afoieaa^ 

pjpo 13 is branch connected. A shuH.fi valve 14 is positioned along this a*™*?** 
E discharge pipe 13. ^ fluid which 1^ been suppticel to tho intenor Motion 
Znber la via tfTaforesaid fluid supply pipe 10 b filled when .tp^es through tho 
hollow yam membrane fiber 2. and it is dbduuged via tho ooli™.ecuoo.of the 
respective pieces of hollow yam 2a. 

In the .foresaid configuration, when the differential prc-uro before and use 

hollow yammembmno filter 2 rise, duo to a^^^'S^Ltl^tloo 
bac*^ot>eranc*is<**c^topcrf«OT 

which ha, aiheTte the surfaces of Ok respective pieces of hollow y-j^TJ* * • 

passa nttd gas for beekwashing is supplied inside the respective ptcWhoUow yam 

S^EhXryamme^ 

11. Simotaneourfy. a bubbling operation b executed 

membrane filter 2. Thai b, a bubbling pipe 15 is in ^.^^S^l6 _ 
cnesnb™- filter 2. within the aforesaid coroner marnunit »^ 
formed in lbs lower surface of Inb bubbling pipe 15. Tho afbre^ubbbng ptpo 15 u 
™cted to m air supply pipe 17 which has a shuH,ff vdve li. By sopprymg wtolho 

fiSafcreT^bolcs b 
bubbling by the itorcsud bubbles to im prove the wasbmg effect, to*™™™* 1 9 * 
c^Ithecc^tn^uni, 1 »*»l*^^*^C*m 
cSapbr»^3.ei*ia*h*.^v.i™^ 
ttialheluaaismbopmteoti^ 



Thecurtemsitoa^bsuchtl*^ 
y.n.nemhmo.Stcrawimtheafceemidc^^ 
e^lengmshmiki be set for the length^ 

LxSmTthe gap which b the aforesaid L2)of ^^^""S^S^ 
rt^^^th reZTto Ac disunce (shown by callout L2 in Figure 5) between U,o 

^JoTo effectively perform the ^^^^^^ 
hollow yam 2a baa not been f w ,nte ma * t <**- Convermonauj „ 
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exec** length of approximately 5 percent However, situations in which the multiple 
piece* of hollow yarn 2a become twisted then bent and damage have occumxi as fdtrntkm 
and backwashing were repealed This is thought to be because tho hollow yam 2a consists 
of a polymeric material, and its specific gravity b almost oquai to that of water, which It 
the main constituent of the processed fluid, so the hollow yam 2a whirls up, then bends 
and becomes damaged. As a means of solving these types of problems, the excess length, 
which has been set to approximately 5 percent as rncmioned above, may be shortened or 
eliminated However, the following problems occur when such a method Is adopted 

1) First, when the range of oscillation of the hollow yarn 2a when the aforesaid bubbling 
is performed is restricted more than is necessary, it is impossible to obtain a sufficient 
bubbling effect 

2) When the hollow yam membrane filter 2 i* bundled in tho aforesaid way in a condition 
in which multiple pieces of hollow yam 2a are densely arranged, and the excess length is 
decreased, the effects we such that the fluid to be processed does not flow efficiently 
between the respective pieces of hollow yam 2a, and, therefore, only tho hollow yarn 2a 
which is positioned at ihc outer drcumfereoce of the hollow yam raembrane filter 2 is 
provided for filtration. This is also undesirable from the standpoint of filtration 
efficiency, and it results in a phenomenon by which solid portion adheres only to the 
hollow yam 2a positioned at tho outer circumference. 

3) Also, when backwashing is executed, there is a problem in that the solid portion which 
has been sepa ra ted by said backwashing ac cumu l ate s among the pieces of hollow yam 2a, 
and removal of the separated solid portion is not performed effectively. This is becauae, 
ultimately, the flow characteristics among the pieces of hollow yam 2a are poor because 
the hollow yam 2a is densely arran ged in the same way as the aforementioned 2), and the 
execis length is short 

Problems To Be Solved By the Invention 

In this way, in conventional hollow yam membrane fitters, there has not been 
sufficient study with respect to how to determine die excess length, resulting in various 
problems. The present invcntkxtwasdesigr^ 

objective is to provide a hollow yam membrane filter equipped with an excess length 
which makes it possible to perform effective backwashing while preventing damage to 
the hollow yam. 

Configuration of the Invention 

Means To Sorvo Problems 

In the context of a hollow yarn membrane filter in which multiple pieces of 
hollow yarn are bundled filling and securing with bonding agent are performed in such a 
way that both bundled cods open, a bundle securing member is installed and secured at 
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the outer dicumfawx of the bonding agent filling sections filkd with tte a&fcsijd 

boiiding agent, and the afa^ 

acstm a specified leiigth;tteto^ 

clwacteri^iothat the length <Ll)of the hoUowy«b^ 

bonding agent filling ***** fa9el»•^^»b»^pe^«»^^.^^ 1, ^ 

ropeetto the gap (L2) between In* aJbieaeM two b<md»g agent t^^^ 

excess length (At) satisfies the fot lowing conditions: 

0.01 S<AL/LI)S 0-04 



where* 
LhThe 



length of the hollow yam annngcdlietween the twn bonding a^ 

LfcTbe gap between the two bw»ding ageitf filUng sections 
AJU(Li-L2) 

Actum 

Setting the etcess length of the holloa yam within the afaeaaid range efleetivoly 
solves such problems is the drop in (he bsckwwhing effect which oecuia due to the 
excess length being too small n it e»irohetee the knifing and deniege which rcwlt from 
die twisting of the hollow yam which occua due to the excem length being too ffeat 



An embodiment of the present invention vrill be explained whUe ««<«™8 ^ ^ 
Rg't^lthiou^^ThesninepottkmsMmtbeeoo^ 

the «uno cJloots, and explanations of the- P°>*~ »»™ be« t * al ^^!, , \ c 
awwectionW diagram of the configuration of the liolkmy«nnwbraiie fitter L where 
thelengm(Ll)oftheholkwye»2aaiimagodb^ 
sectio^-thc top and bottom ends in. coodm^ 

excess length (AL) with respect to the distant* (L2) tetwemtheaAr^^bottdii* 
i(AL/Ll)40.04 .(t) 



U:Thelenglhaf the hollow yetaesiar^bet^ 



U: The gap between the two bonding agent filling sections 
«L:(LI~L2) 
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The reason that the excels length (AL) is act within this range is to effectively 
diminalc both iho hannfcl effccU resulting from the excess length being too great and the 
htfmful effects resulting from the excess length being too small, which will be explained 
below while referring to Figures 3 and 4. 

Figure 3 shows the proportion (H) of the excess length (AL) with respect to the 
lengm (M) of the hollow ym 2a on to 

of the holiow yarn 2a (among 1 ,<X)0 pieces of >w) on the vcrtkaJ axis. According to this 
diagram, when the proportion of the excess length (AL)wim respect to the te^^ 
the hollow yam 2a is 4 or leas, the number of pieces of boUow yarn 2m in which bent 
scctkMrnriawjoccmredisextremdy 

is set to 4 or less, it b possible to effectively cOiminato harmful effecta resulting from the 
excess length being large. The lower limit value will be explained while referring to 
Figure 4. Figure 4 shows the pro 
lengm (LI) of the bellow yam 2a on to 

(solid portion volume separated by backwashing /captured solid portion volume, %) on 
to vero^ axis. As we can see from Figure 4 v whentoprc^ortk»of toexcesileiigm 
(AL) with respect to the length (LI) of to hollow yam 2a b t or lea*, backwash 
efficiency quickly deteriorates. As sraownm Figured to 
to hollow yam 2a to oscUlale to certam extend 

baclrwashing. and to solid portion gets token off by said oscillating. Moreover, to 

folkrwing has bexm observed 

ton bijccc^sary when to excess lengA 

filtrate does not flow in to vicinity oftoho0wyam2aoftocertoseetionofto 

hollow yam membrane filter 2, resulting in only to outer circumference portion of to 

holkrw yarn 2a being provided for fdtratioo. Tha may be observed from to fret tot to 

sottd poitioa only adheres to to holk^ 

has also been confirmed feat wtien a setting of leas than ^ ^ 

this, to solid portion which has been aepereted during backwaahing flows into to 

hollow yam membrane filter 2 awl csmiot be er^vely removed 

pttmcrtionoftofoxesslcr^ 

has been given a lower limit value of I. 

The above embedment is able to exhibit the following bcnefiti. 

1) First, Ha possible to eif^ 
whrrUupcurmgbccirwashi^ 

2) Al*o,eflce*vebeckwn^ 

as appropriate degree during backwashing. 

3) In a&iinoo, the solid portion separated during beckwwLbing doea not flow into the 
hollow yam membrane filter J. 
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4) Alsc^ filtrate QowsefRdc^ 
section of Acbonow yam meniW ffi 
. p^evem the suwkm whereby frftr^^ 
section and to provide effective frftratien. 



Benefits of the Invention 

As explained in detail above, thiough toe hollow yam e*sn^ 
fa»i,he,^i»venti^ 
sitiwticn whereby the bi>^ 
damaged and to provide effective backwashiog. 

4. Brief EiqJanalion of the Figures 

Figures I through 4 erediagraim which showm anbodimcnt of the present 
invention, where Figure 1 b a front view of a hollow yam membrane filter, flgwe 2 » a 
front view of a hollow yam membrai* friter whfcb sb^ 

Figure 3 is » characteristics diagram which shows changes in the immbtf of piecesin 
which bcrt sections occur wha 

U a charactimstics diagram t 
$ length of the hollow yam is changed; and Figure 5 b ncross-sectionaJ diagram of 



2 Hollow yam membrane filter 

7m Hollow yam 

4 Support member 

6 Bonding agent filling section 

7 Bundle securing member 



Figure I 
Figurc2 
I, Air 
Figure 3 



1 Themirnberofpie^ 

pieces of hollow yam) (pieces) 
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The proportion of excess length (AL) with respect to the length L2 of the hollow 
>(%) 



Figure 4 

Btdroshing efficiency (solid portion volume separated by bedcw»shing/c«ptured 
solid portion volume) (%) 
4. i/ 

The proportion of excess length (AL) with respect to the length If of the hollow 
ym 

FtguroS 
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